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appropriate use of. technology in the search for new and renewable _ 
energy sources.. The first part of the paper discusses the inevitable 
depletion of the world's oi*i supply the increasing ihterdependehcy 
of nations, the implications of a transition from oil to other energy 
forms, the importance of preventing ecological imbalances, and the 
heed forr global cooperation in implementing sound energy policies. 
The second paitof the paper deals with four international - 
institutions that promote cooperat ion in energy planning. The 
objectives of the % l?8i United Nat ions* Conference ,on New and Renewable 
, Sburci£_i___->f=Energy are derailed and the basic goals of the Nairobi _ 

^---planof Action are listed.- The third part sugfjests that the answer to 
energy- heeds is appropriate. technology . Further; it is suggested that- 
a combination of traditional and modern . technologies seems to be a 
viable energy option* in developing nations. Discussed is wind energy, 
.*~biogasif icatiori, forestry conservation, solar ^qwer^ and nuclear - 

energy. In part 4,, the paper concludes thkt improvements in the 

energy output and efficiency of "third worlS nations cap occur through 
a willingness by developed nations to provide assistance^ a*nd ^ ; 
presents two basic viewpoints regarding international cooperat ion and 
aid to the. third world. In addition, two tables present ing energy 
cooperation projects of 22 organizations in tT&e United Nations System. 
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I. The Importance .of Gooperatiorj 

• The world's energy situation today is e &s varied as there 
are nations on ear,th._ To some there is plenty of energy 
available now and 'for the f oreseeable, future. A milch larger 
portion of the nations of the world have energy needs that are 
at alarming and critical levels compared to tkose energy 
levels they are capable of producing. These nations are' in an 
.energy crisis now. For many other nations, it may be a matter 
of a few years or many before an energy crisis is felt. One . 
fact is certain; the oresent rate of world oil consumption is 
much greater than that being replaced by nature. The^rate of 
energy consumption by the' people of the world has increased 
dramatically as nations have industrialized. A large portion 
of /the energy production of the world is derived from fossil 
fuels; especially and specifically oil. The world's oil 
-supply has a finite limit and man's use of it is almost 
limitless as the populations of nations and the demands for 
energy increase. Any pragmatic view of the continuing growth 
of energy needs has to conclude an eventual depletion of the 
world's 6i>l supply. It ii not the attempt of the authors to 

■ j > v _ . ' 

predict or attempt to suggest a date of this occurence. Too - 

• • , ' " * •• ' • 

many factors are variable for anyone* to even attempt a ^guess. 

/This finite quantity an^' eventual depletion of oil is a 

/major factor in determining the-, degree of cooperation between 



nations. 

fhe imp or trance of cooperation in. the search for new or - 
renewable energy throughout the world is s*lowly, too slowly, 
becoming evident to many Industrially developed -and less 
•developed countries. ^ The ihterdependency of nations has been 
made painfully noticeable? during .the last 'tiecade'. The oil 
price increases of the 197Q*s severely affected the 
industrialized nations and the developing nations. In 1981, 

the developing nations qf the world required about $60 billion 

;•/••• ' i • : 

a year in credits to pay for oil imports. The competition 

, between 'developed and less, developed countries for* oil to . 

date has not been significant in terms" of quantity used by the 

latter. The cost of the oil used by the developing nations has 

had a significant Impact on. their trade balance.' Oil imports 

for niany ( developing Countries amount to .50 percent or more of 

their export earning^. 2 The reliance on oil as the mainstay 

of energy production world-wide, especially within the 

industrialized nations, has far reaching economic and social 

international implications as the price of oil changes. Prime 

Minister ' Indira 'Gandhi suggests that • 

We must move from the present international economy 
primarily dependent on hydrocarbons,, to one increasingly 
. based on new and renewable sources of energy. Such a 

•transition is likely fo profoundly ehange international , 
relationships. Instead of the physical transfer of 
resources, there could be cooperation in harnessing • 
• widely dispersed .resources with, appropriate technologies. 
With .proper sharing of knowledge, developing countries 
would hot heetLto invest in rapidly obsolescent tech- 
nologies and the process of transition i*;; 1 *,*^*? • 
■have a longer lifespan. • Such a global outlook . does no% . 
impinge, on the sovereignty of. nations, nor is *t • . 



_____ ■ 3 
incompatible with national policies. 

The economic strain of highly priced hydrocarbons- severely 

limits the .potential capital of many developing nations to 

invest into a more secure £nd stable source of renewable 

energy. The developing- nations of the world heed to strengthe 

_ '» * /_ - 

their collective self-reliance. Continuous efforts must be 

maintained tb form international institutions' ttfiat avoid 

} ■ ' . * , _______ • ■ . 7 : 

duplication of . efforts,! wasting precious resources f or ^ invest 

• , ~* * < 

ment in bthen energy areas. Technical cooperation and the 

* ' - I 

sharing and exchange- of expert^ an^d information fcould vastly 
. * • 

improve research and development within the developing ^ , 

countries.. A freer flow of technology and sharing of .tj-ain- 

ing facilities between the developed "and developing countries 

'v. ; ** 

would, require less capital and benefit both, in the short term 

and even more • so in the long term. 4 The interrelationship of ' 

oil is almost* inseparable from a nation's economic, security, 

environmental and agricultural well being. * Many fertilizers 

i _ ^ *_■ 

are derived from petroleum. The drastic rise in the price of 

_ __ __ . 

oil imposed by nations has severely limited the fertilizer 

• ' 5 . ' 

imports and chronic food shortages have resulted. The most 

' - ■ 

recent OPEC pricing" has dropped the price below $30 per 

. \ _________ 

barrel. This is notew6tthy as it marks the first price 

reduction in OPEC 1 s history.' Often governments are sljort 

sighted and merely, manage crimes. This new lower price of oil* 

may benefit many of the developing nations to lower trade 

deficits and encourage investments in renewable sources of 



energy. The interdependence of nations is probably most 

clearly seen in 'the economic View.. A dichotomy presents 

itself; Alrfiost every consumer woulct agree that lower oiL 

prices would bo beneficial. The Worltf Bank., and many banks 

from developed nations , havfe billions of dollars invested * 

iii the international oil industries. Lower oil prices may 
t * • ' , _ _ .. _ 4 _ ___«__ _ _ _ _ 

mean that some nations nvay have difficulty in meeting their 

« _ _ 
debts to the -world's banks whieh would' have serious global • 

economic effects. The lower price pf oil may delay needed 

development' and implementation of" renewable energy sources in 

thosfe nations whose revenues depend heavily on oil. 

. ' , The developed nations of the world stand, to gain as much 

if Jot more, than the developing and leds developed nations by 

s t axt^^ng^ n o w tro actively promote and use renewable energy 

sources. It is the developed nations who* depend most heavily 

on petroleum and fossil fuels foi;. energy needs. Although a 

continuing search for new oil and gas fields is needed > the 

encouragement of lesfe developed nations to ' rely heavily on' 

petroleum could have sejious consequences. ' Forecasts by 

experts show a bleak picture ahead for the world if present 

___:»_' . _ * - ■ ■ 

trend's, continue.' The^developmen.t efforts, are in the right 
direction, but the magnitude is lacking. International fc 
Energy Agency "studies reveal that fossil fuels could' provide 

80 percent* of .the needs^of OECD countries £y the, year 2000, 

' * . s 6 

despite present, development efforts on renewable energy. 

p _ _ «, _ i , - - _ » 

Technology must not be relied N upon to fallow the nations of- 



the world to ignore the gldbal energy problem until a later 

date. Many of the' problems require long lead times to -become . 

- . _ * _ ' ■ - - - i . 

productive". These new or renewable . energy sources the world 

needs must also balance with nature, and the environment, the 

destruction of forests for fuelwood or clearing for agriculture 

by slashing/ and burning need to be controlled. In many Asian 

and African, states, wood produces a considerable portion of 

i _ ' s 

the energy used. "'. . ... (I)n a hearing before Congress, the * 
U.S. agency of International Development reported that*, in 
19 countries in Africa, fuel wood makes up more than 80 percent 
of the* total energy consumed in £hat continent, counting 
modern energy as Well." 7 The ecological imbalances that • 
result from -entire forests being denuded are 'unpredictable./ . 
Certainly an emphasis on fuel wood production and conservation 
is no' easy task to coordinate between villages in Africa or . 
Asia. The consequences of failure may be even more difficult 
to' overcome. .Nature's unforgiving results could lead -to a 
losjs of 'nutrient's for crop production with resulting ; .mass 
starvation and barren land. - 

Ideologically; international cooperation is desired by 

, > , ■ ' > ' J _ v . i - - - • • - 

most nations of 'the world ; and specifically toward alleviating 
the burden on developing countries. ■ Ideology is .a .necessary 
part of solving problems that .confront .us. However ,' ideology 
does not always translate into reality once the real economic , 
political, social, and environmental aspects of a variety of 
nations, are considered. Governments must take the respons- . 



■ . J ■ . ■ • , ■ . \ 

• .. ■ - J 

ibility of moving f,rom the ideal answers to pragmatigr 
implementation. When considering national resources and . 
abilities* impetuous actions by national governments for 
political prestige ahcL international recognition can often- ' 
delay needed cooperation^ Global cooperation can only truly 

begin onqe sound energy policies and commitment by national . : ; 

* . 'i 

governments is fostered. Often 9 this situation takes too 
long to develop" xin earnest. Meeting the energy needs of the 

future can be ,well 'planned or . delayed and haphazard. The 

•'/-'-* , 

worldwide economic setting must *be made favofable for energy 

investment,, exploration; and especially production. If ' 

cooperation starts how, then 9. well planned transition "from a 

world highly dependent on oil can begin to utilize a variety 

of # energy alternatives and sd^urces to. alleviate the need to do 

so under severe^ conditions. The choice of transition is not 

one of *if/ but brie of when. Policies -need to be developed 

encouraging conservation, efficiency and foil substitution to 

allow more of the world's potential resources for energy 

.__.(• ^ ' \ , - - 

development" and production to be utilized. This task will be 

_ ■__ ■ __. ■ -_. 

a great challenge to the developing 'nations in the process* of 

modernization. -Mr. Stanton D. Anderson, speaking at the 

• ' * i • 

United Nations Conference on New and Renewable Source? of 

Energy *in Nairobi, summed up cooperation with developing 
1 t * 

countries as' follows:; 

r (C)ooperation means working together to assist _ countries 
in energy assessments to fashion sound national energy ■ • 
1 policies'. * 

V. - ' • /-• 

, . . ' * . v ■ /• 
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m ■ . - - 

: . ■ ^ k ♦ t ; 

Cooperation means increased, efforts t-p' acceleratls 
exploration and greater utilization of .indigenous 
energy sources,, ; * 

i - , - • - - ' - - - - 

Cooperation means working with the private sectox in both 
|ts international and national dimensions. 

Cooperation 'means removing disincentives to foreign - 
investment in energy I t - . . 

. And" co-operation means^ that multilateral resources should 
complement an 3 catalyze rather/ than displace flows from 
the private sector. 9 

The transition tq, energy independence by nations will : 

not be an easy or quick answer. With diligent effort and 

cooperation the energy future may be bright.- Man f s ability. 

to adapt has been called to task before and .has prevailed. • . 

Humans "will solve the energy problem. -\ v The question is will 

. v 

it be a solution that allows mart the freedom and standard of- 
living he now enj9ys? . / 

? : • * -Xi 

II i Institutional Cooperation^ 

• <■ 

International cooperation in energy policy is extremely 
intoartant 'f or the third world nations because' their national 
development and industrialization plans depend on a large 
amount of . commercial use of energy. Bilateral scientific and 
technical information transfer has flowed from developed to ~ 
developing nations, but this has ndt occurred on a large, 
scale. Developing nations, especially non-OPEC developing 
nations, have urged an expansion o'f " the cooperation at the 

> - . • / : • . : ,. r 

institutional level. : . \ 

• v - 

^ __ ' ' . 

Among the international institutions which have 



^-dedicated th^ir ef forts ttoward cooperation the Organization 

fdi; European Cooperation and Development ( OECD ) , the Inter-- 

national Energy Agency the International Atomic 

Energy Agency ( IAEA)^ and the TJnitei Nat ions sftand out*.- The 

work of OECD in this area will be discussed in Another paper 
i . , j, «■""*» 

on this panel. ' The International Energy Agency is concerned 

. — - « 

with the benefits for western nations (and Japan) as a. 
response to OPEC and _have not emphasized cooperation in the 
area of .development- for third world nations. The IAEA, . ; - 
however, -has been the primary' organizaticm designed to pro- . % 
mote cooperation in nuclear* development*. Since its creation, 
in 1957 , it has made available tecllrrical aid in the use of 
nuclear energy fbr the generation of electricity in developing 

nations. • A large -portion of its activities has been focused 

._ J r ' 

o*n administering safeguards to, insure that *the developing 

nation^ do not divert their riuclear capabilities for offensive 

military uses. ^ A significant amount of work In the area of 

cooperation has been done by the United Nations. Numerous 

* v ; \. - „;_. ;.; __ 4 . \ . 

organizations within the United Natibns System have Jfocuse'd 

on thfe need for international cooperation. While the IAEA has 

already been mentioned, it should be noted thai: a. very large 

portion of the U.N. Organization deals with energy matters. 

..- - . ' 

A summary of this activity is fgund in table 1; Energy Co- 

v . ■ . _ _ .. ... • • / r 

operation Projects of the Waited Nations System. - - - 

A new development for the United Nations, was a con- 
ference .which focused on t>he needs of all nations. The 
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" "indicates that the organization' has work relevant to the category inatjLeast 
one of 'its proposed sub? rogr amines or is at least one ongoing .extrabudgetary 

technical co-operation project. - . . ' Q T - 1QR1 M 0 , r(a _. 

DN^ Prefatory Committee for the UNCNRSE, Fourth Session 8 July, 1981, Over- 
vi^w of activities relevant to the increased use of new and renewable sources 
of energy within the United Nations system" , Report of the Secretary-General , 
" "0 idiiiii;- * • X\ 
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United Nations Conference on New and Renewable Sources of 

Energy (UNCNRSE) was held August, 10-21, 1981 at Nairobi, 

Kenya. Many points of view were reflected at the conference 

including tbose of the United States,' the European Community, : 

an<i the Group of 77. " Later in 1981 the General Assembly 

passed a resolution on the subject urging, among other things, 

'cooperation among developing countries. Specifically, the 

resolution urges: t 

That developing countries seek to enhance their collective 
self -reliance in various areas, which are itf their mutual 
interest, through programs of economic and technical 

fc cooperation in such; areas as exchange of information, 
joinini ventures in project development, joint efforts 
in research development, demonstration and adaptation of 
technologies -fbr new and renewable resources of energy, 
f and technical assistance, to Supplement the' indispensable 
action to be undertaken by the international community. 

j _; ' ' r 

Further, it calls- on: 

. The international community to take measures v td provide, 
as appropriate, _support and assistance to the efforts of 
developing countries to accelerate co-operation among 

. themselves in the field of new and renewable sources of 
energy . . . 11 ' " 

So, cooperation should not only be generated by* the developed 
nations to provide scientific,* technical arid business expertise 
but cooperation should^ also be among the developing nations 

i i_ _ 

themselves. This is especially important because vmany times 
the developing nations are more aware of the appropriate 
' technology for other developing nations. . 

The 1981 UNCNRSE at Nairobi focused on th<b Viability of 



ten|^oui;ces of energy (bibmass, solar, fuelwood 
windpower, tarsands and oil shale, ocean* thermal energy, 



, hydropower , 

/ - 
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geothermal and peat, and draught animals)* "examined the 

* j* 

limitations of these new and renewable sources of energy, 
and considered ,the appropriateness of shifting from the use 
of fossil fuels to those listed above in the UN - member 
countries. Participants at the conference recogrfized the - 

V _ , _ _ _ _ * 

important need for using. international institutions to pro- 

k ... .; y 

mote cooperation in energy -planning. < 

\* J _ " / ' - 

The success of /the conference will be -evaluated after ; - 

a number of years when it. can be examined if the- programs $.re 

implemented. The conference adopted a program of action, 

known as the Nairobi 'Plan* of . Action! The objective of the 

Nairobi. Plan of Action is to "promote concerted action in the 

context of the energy transition and the development and use 

of new arid renewable sources of energy to help .meet future 

overall energy requirements; especially .those in developing 

4. 

v . I .... 

"countries." This meshes very we|l with the 'United Nations' 

goal,s of aiming at national, regional and global cooperation. 

An interesting point is that -in the framework for action the 

Nairobi plan states that responsibility for encouraging 

energy development >n the new and renetf&ble forms of energy 

lies with Individual countries. The pan urges "strengthening 

national capabilities to; conduct NRSE (New and Renewable 

.Sources of Energy) assessments, to establish an NRSE component 

in national ^energy policymaking, to support adequate research 

and development programs both public and private, and to 

13 

mobilize personnel and financial resources." Governing 
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13 



bodies, including national parliaments, need to consider thes| 
recommendations and take' actions, but the decisionmaking 

r f • ....... 

^r6cesses in the various UN-member ^nationa is often quite 

•• i \ - : ' J 

slow, * . ' 

• ' . • - * y 

' - The basic goal of tie Nairobi Plan is a fine general _p 
1 statement, but 'more specific objectives hav<* also^ been drawri 
up: 

MS To strengthen international cooperation for promoting 
R&D in NRSE technologies and to facilitate trfe transfer 
and. adaptation of technology from developed to developing s 
countries; - *• <J 

(2) To stimulate mobilization of additional and adequate 
financial resources from developed states the multilateral 
banks, - other international organizations and the private 
sector; * . 

(3) To promote international, cooperation ..for the exchange 
of information and manpower training; 

t 

» - 1 

«5 To promote and provide- support for (a) attaining 
national objectives and priorities established by 
developing countries in NR. E; and (b) developing and 
implementing NRSE programs in the context of overall 
energy plans; ^ ° 

(5) to provide assistance for cooperative, efforts among 
devejioplng countries; and 

• (6) To specify measures that will heighten awareness ± - 
internationally of the advantages and potential of NRSE. 

The primary value of the conference and the conference's 

recommendations is that it served, to rais*- the consciousness 

of developed and developing nations on the ma.tter of renewable 

energy sources. In addition, it appeared to begin to legitimize 

the concern for moving away f rom ' internal inal dependence on/ V 

-■ ''- 15 ' 

fossil fuels. 1 . 

1 While the conference promoted a great deal of optimism, \ 
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one can recall that many such conferences and. programs of 

action have not brought positive results.' The optimism still 

/ V • • •• • , f 

remains at this time, but the recent developments in March _ 

1983, have not encouraged adherence- to the Nairobi plan. OPEC 

V . *•' 

and non-OPEC oil-producing nations reduced the prices of crud 

oil worldwide and, for those nations -who could Elf ford it., 

prompted a^greater level of dependency on imported crude o-if^ 

Until the oil importing nations axe willing to take major ^ •« 

steps in declaring the need to attain self-sufficiency in 

energy, the national energ^ plans and the Nairobi plan will 

not have the impact they deserve. , . 

.... ' • . -< 

III. Appropriate Technology 

.The global overreliance on oil is obvious to the 
developed as well, as the developing countries. Many of 
today's technologies are not cost-effective when compared 
to oil. Today's technologies in this jet and space age 
may, or- ma* not , be cost effective, but 'as a m^jimwn - 
research and studies on their applicabilities, need to be 
continued. Scientific and technological fixes bring visions 
of the end of energy shortages. The future remains to be . ,. 
seen. '.At the present time the answer to our energy needs i&l 
appropriate, technology. No one technology Will be likely to 
solve our endeavors, but." a combination of traditional and 
^dern technologies where appropriate seem a viable option. 
°M. _y oi the developed areas of the world no longer use ' '• 



• . ■ 15 

traditional sources for a substantial portion of their 
energy.'! Prime Minister Indira Gandhi said, "in India animals 

* 0 <* ■ « ! 

provide more power than all our powerhouses, whose installed 

- * ■« - 

capacity is 29,000 megawatts. M - The message is that 
.appropriate tec^nfeAog^ may be an application of new tech- , 
nologies to ^aditional Methods of energy. "The fitting of 
tyres on traditional biilldck ^ carts has made them faster and 
reduced by nror^ than half/ thfe' wear and tear of the animal, 
the cart arid t^e^^aeLv^ Ball bearings-on hand-driven grinding 

i t 

stones have mitigated the drudgery of village women. .. : 
Modifying designs of household implements ^like stoves, and 
better architecture for homes, and public buildings can make 
an enormous difference." 17 The central governments pf each 
nation should encourage and act ively aid ' in studies and / 
research on appropriate levels of technology. The wind 
machines have been in existence* for many centuries and pro- 
vide. mechanical or electrical energy.** Small wind machines or 
generators could- possibly be used effectively in many regions 
of the world. Wind data is needed' from many of the developing,, 
nations before ajiy^l&rge scale investments- would be wise. 

'_ \ ; ■_ _ ._ '.v 

There are constraints on wind power; below a certain "threshold 

* 

wind speed no power, ifrill be produced. Therefore the energy ^ 
uses may be limited as result due to large capital 
expenditures necessary to store energy. According to Dr. 
Roger Revefle the power of wind systems varies with the cube 
of the wind velocity. 18 Research is progressing for wind 
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energy. In fact, according to. the International Energy 
i'f Agency the research and development of renewable energy 
sources has grown considerably sinee 1976, with wind energy 
making the most progress. 19 -In the United States the Depart-, 
o ment of Energy and NASA are testing- a single wind generator 
\ capable of producing 2,000,000 watts if jthe" wind blows 25 
miles per hour,, 20 It may be some ^ime however before . 
generators of this size are cost efficient. In rural 
sections of developing nations wind machines are, "needed that ■ 
are reliable that indigenous! labor can build and maintain. 
The uses pf th^ese. small wind systems are as varied^ as the 
people who' use -them. Generating electricity, irrigation., . 
and powering small grinders are only a few applications 

4 ; 

possible. Not all areas of -the world are windy enough to make 
wind systems appropriate." * ' 

Biogasif ication is an energy source that ^ay spark 
'■'controversy- Although many biogas projects are in use, many / 
people feel bioresearch is needed to increase the efficiency. 
Some scientists, are calling for' research to find or develop 
anaerobic bacteria to produce methane gas. Many naturalists 
•are opposed to bioengineering because of the unknown effects 
oh the environment such development may bring. Presently 
small biogas' plants are available that use agricultural, 
human and animal wastes".' In India the gobar biogas plants, • 
'yield an improved fertilizer plus a clear and efficient fuel, 
and help to break, the devastating cycle of firewood shortage/ 
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deforestation/erosion/ loss of fertility." It has been 

reported that^ the' People's Republic of China' installed some 

; . . 22 ' 

.seven million biogas plants! between 1972 to X9SG. Perhaps 
a useful purpose has .been found for ubiquitous plants such as 
the water hyacinth that has plagued the waterways of the world 

- ' \ ' '\ i . ' '"• # ----- ' 

for years. These plants ^fow rapidly with little or no ckre 
and could be used as waste to powder the small biogas plants 
within villages. The international Energy Agency reports 
that there are t^n biomass conversion projects that will 

begin- test programs in -1983. Their purpose will bis to 

i . . . 

develop technology to use forestry biomass to produce clean 

. 23 
fuels, petrochemical substitutes and other energy products.. 

Brazils a world leader c in alcohol fuel production arid 

technology, « attained almost thirty pereent of its energy in 

*~ ' . I J- ■ :. . 24 

1977 from wood, charcoal /and bagasse (sugar cane . residue) . 

"Copesul an af f iliat'e-of -'.Bttazil ' s Petrobras and Petroguisa 

has started up its 480,000 ten year ethylene complex at 

"Triunfo, Rio Grande do Sul, Brazil." "Dr. Revelle reports, 

"In Brazil, annual production of 26 million tons of ethanol 

from sugar cane is planned. by 1990, at which time it is con- • 

temp.la.ted - that alcohol could be substituted Completely for 

gasoline and di'esel oil." 26 Brazil is fortunate to •* have 

• - " * ■ • >. , • * ■' . 

available land for siiga'r cane that does not have to compete I 
« ■ ' . J 

with food crops. Alcohol fuel production from crops is hot 

a viable or appropriate technology for many nations. * Another 
• ■ ' • , • \ 

biomass area is concerned with the forests of the world. ~ The 
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Global 2000 Report - predicts that ' if deforestation continues 

tropical forests will be- approximately 40 percent smaller 

* •„ " ' ' -'- . / . . ......... . 

by the * year 2000,. 27 Deforestation -has many 'and far reaching 

consequences. Indirectly, Nepal will lose an estimated -1 

million tons of grain annually by "2000 because dung will* be 

burned' father than fuelwood. The dung loss will not be used 

far fertilizer, therefore the lost grain. Forestry 

research may aid in this problem that affects several: con- 
• ■ • . -.. ' 

' tinents. One possible answer is to obtain fast growing trees 

to use as fuel wood. "The evergreen" tropical legume 

Leucaena leucocephala ,- ^s especially 'well suited to humid ami • 

semihumid lowland tropics. In dense plantations in the 

Philippines, this tall, virtually branchless tree, which caii 

grow to a height of ' 20 m. in 6 to 8 years, has produced „ 

between 12 and more than 50 tons ' of wood per hectare per 

year." 29 ■ " Leucaeaa is able to withstand long dry seasons 

<and to tolerate a Wide array of soil conditions,'- owing to its * 

• f >• V « . 

V deep,, aggressive root system that reaches far below theV ^ 

soil's surface for water and nutrients. In energy plantations, 

it .could be a continuously renewable source of fuel because 

■ : \ 'i 
the stumps readily regrow or coppice and thus defy the wood- . » 

cutter. 1 ' 30 Conservation is often the most cost effective . 

Sethod oY preserving energy. Conservation can be applied to 

almost evpry use of energy. The ; problem is one of* educating 

/ the masses as to th enefits of conserving. It is estimated". 

that clay stoves tha ould be built by the village people at 



almost no cost Icpuld quadruple or quintuple the ef.fic'iehcy off 

_ _ \ t> _ '_ -31 1 e ~ ' 

burning firewood. , # r 

* . Solar advocates around the World feel 'Strongly 'that 
solar power has tremendous potential. The solar industry 
ranges from"flat plate- collectors to photovoltaics and solar m 
power* towers. ' Many of the less developed 'nations of the 
world Ve located Within th§> tropics. The more -intense , and 
direct the sun 1 s rays are the mors efficient is the solar ., 
collector. Flat plate collector technology could* be cost 

* effective in many remote areas of the world. There are not 
many moving parts and little maintenance is required. Many 

^T^opotients of solar power feel eertain that, mass production 
and research will continue to lower qosts. . Certainly the use 
of indigenous labpr -and materials would significantly ( reduce 
the expense and impact on the host government. Photovoltaics 
(the changing of light energy into electricity) at present 
is .not cost efficient. Problems still need to be solved to 
' lower the' 'wattage costs- "Paul Maycock, former, director of 
•the department of Energy's photovoltaic program, believes 
that by 1986 the cost of producing solar cells will be only 
one-tenth what it is now, making photovoltaics economically 
feasible for private use;" 32 Photovoltaic presently costs 
about $1 per- kilowatt-hour "and if the anticipated scientific, 
breakthroughs occur with ^amorphous" silicon the effects 
could: be tremendous. 33 The environmental and .expected 
« economic benefits of photovoltaics /as a source of energy* . 



would have tremendous impacts worldwide, especially 'oh ¥ 
development in less, developed nations. Ph6to^oltaics can. 
be used .anywhere without the need to* be* connected to * . 
electrical grids. ".Ideally, it cart 4 be used in rural areas 
and villages around, the world. The use of i^photovoltaics lias 
limits and will not solve the energy problems of the world- ■ . 
alone, but through international 'cooperation and research the 
development of '■ photovoltaids can become cost effective and - 
benefit* the nations of the world. Solar energy^ has manyi^es, 
such as solar cookers, solar drier for crops and even 
hydropow^r . Hydropbw^r in many/ hilly or mountainous regions 
of ^t'he world still has great potential. Micro arid mini- ... 
^ydropower , plants are very viable options to increase many 
countries 1 national electric. grids. Many organizations with- 
ih^the U.N. are: presently dealing with development problems 
of hydropower. Analysis of appropriate site selc'tion, 
problems of - operation and of maintenance of equipment are 
problems governments will need to resolve. - . 

Nucleai* energy development within the developed 
nations as yet have not proven cost effective over convention^ 
gas or coal fired plants. Probably no other single source of 
energy is more controversial than . nuclear. The feelings run 

* __ .'*.._. ! _ ' 

from those who feel nuclear energy is a long term solution 
to, solve the energy needs, to those who, f eel* its* proliferation 
may mean the end of time. Present nuclear technology, and^ 
operating procedures are being closely scrutinized for safety, 



environmental arid financial workabilities. Many . developing 

countries^ construe Article IV. of the Non-proliferation Treaty 

'• . . , - *34 

as an obligation to facilitate- the transfer of nuclear power. 



Nuclear energy is an inappropriate "technical -fix" fox 
developing nations because 'of excess costs, especially capital 
expenditures. The vast sums' of * capital resources required for 
nuclear power are idle for the approximate ten years it' takes 

' ' - -_ » • 

for construction; * This irjoney may be better used as 4 
incentives, loans\and/or used for construction of other 5 
benign energy sources. The insufficient infrastructure in - ' ; 
majiy developing countries would; virtually make nuclear : 
alternatives prohibitive for some years. The reason that 
many developing nations have chosen nuclear 'power is not 
necessarily economic, but on^ more for political purposes and 
prestige^ The total costs of any energy alternative needs to 
be- Evaluated fully before tremendous amounts of resources are 
.spent. The'cycle for nuclear potfer is not over * aftW.' the 
fUQl is used. How do we store the spent^ nuclear fuel and 

where^ What do we* do with the reactors af ter their useful 

• "f i' " . 

lives have been gpent? 
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IV. . Conclusion 



~ , The developing nations which are not OPEC members are 
numerous, but £hey consume about ten percent of the. world's 
energy. As their demand for energyjas increased they have 
faced many challenges ji including sufficient energy for their <■ 
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development efforts, acquiring that energy at the lowest 

cost, with a: minimal, social impact' on their -peoples, So^ 

>- . . i_ _. 

many of these poor nations must not only import fuels, but 

a<lso materials required for economic growth. Energy planning 

for them must be much more cost-effective than for other 



nations. Eafth of these, nations should consider in its 

- - I ' ■ " — ----- 

/development goals its own .natural resources and consider a 
variety- of alternative energy strategies. 

A group of non-OPEC developing nations has b'egun new 
exploration for oil ahd gas. More ^than ten of these^nations- 
already export more oil and gas -than they consume.^ Naturally, 

Mexico-will continue to be a major -world supplier of crude 

? * * * 

oil; yet, so many of these natiorig have not had a significant 
level of exploration. The World Bank's recent- $4 billion 
program has' allowed a little. incentive for hydrocarbon . . 
exploration* to the poorer of the l^ss developed countries. a 
The non-OPEC developing countries are often dazzled by 

nuclear energy, but often the most appropriate technologies 

< - -* ' - - /-■ - * 

for them ate non-nuclear. In fact, most of the nuclear 

reactors are much larger than mpst developing nations 

electrical grids can' handle. About 40 percent of power is 

currently generated from hydroelectric power systems. Still, 

much more Hydroelectric possibilities arejevident. Othfer 

renewable resource "systems may provide appropriate answers , ' 

such as windmills, pyrolized firewood, and biogas. Small- : 

sc^le system^ are best ^ftited /to rural areas in developing 
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countries 1 where central power systems do not exist on a 
large scale, and would hot be needed. Planning, of course , 

- _ _ t . .... *i ' .-»- . ._ . 

should be done carefully. Already some ecological problems 

have arisen, such as deforestation and erosion, in Africa and 

♦ _•• : . jf . : * v 35 

Asia as a result Qf poorly planned biomass plantations. 

There is a gre^at level of pressure from* many areas to 

.increase use of energy in developing nations, including the 

patterns of growth in industry, urbanization, increases in 

population, increases in individual incomes, and decline in 

• > ~ _ _ ■ _ . . r ■ 

the availability of traditional fuels* such as wood. The 

worldwide recession of the e'arly 1980' s has modified the. 

* * * 

demand for energy somewhat. Yet, non-OPEC third world nations 

have not focused their national energy plans on conservation. 

Improvements in energy output and efficiency can come from 

further research /development , and demonstration projects'. . ^ 

Research and development assistance to third world nations 

could be channeled through existing international institutions 

such as. the World Bank and the U.N./ Development Program. Some 

of the. developed nations might be \more willing to provide such 

' ' ___■*'■'■-"/ * 

assistance than through bilateral arrangements. 

The Resources For The Future stuciy- states that non-OPEC 

"developing natipns' planning and management w^Lll require: 

Improved data on energy consumption patterns, resources, 
supply, and demand elasticities; 

Energy analysts and research centers; 

New energy technologies suited to NODC (Ndn-OPEC develop- 
ing Countries )' needs, resources, climates, and fuel 
costs; and •* * 



* 



Financial arid technical" assistance from developed ;> , 
countries and* international institutions. 3< 5 

\ S. " <. 'V-- _ . > . 

> There are two basic viewpoints regarding international 

j . v :: . 7_ * 

cooperation in energy policy designed to aid third world 

_ ' - ■ «*» "__'•' _ ._ ' 

nations.^ One view argues that cooperation between governments 
and through international institutions hg,s not been ve*y 

successful because th^ developed nations are really not m 

•> - * - - ^ 

interested. They give "lip service 11 to the notion of cooper- 

a£ion, but are not interested in it because it is not directly 

financially rewarding for them. The developed nations must 

* ' t ; . 

be convinced that cooperatioa^-is, economically beneficial to 
them before theypvill seriously, be concerned about third world 
energy development^ 

^ second view says that developed nations are ready to 
help the third woVld countries adjust to the new realities 
of energy needs. They are billing to provide assistance foar ; 
self-help programs, and not just massive amounts of monetary 
assistance. Developing countries should provide, enhanced 
investment conditions to attract new investment capital. 
The example of Far East economic growth coupled with 

attractive investment Incentives showed significant positive 

i _ __ .. ;.. 

"results in the 1970' s. Regional coopefatipn could also pro- 

37^ 

-vi'de additional benefits for energy development. 

Further development of technologies is important, but : 
the application of the technologies to* poor, third world 
nations may be limited. -Fission, fusion and many of the 
complex energy systems not only require sophisticated tech- 
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nolqgy and further R&D, but they require a great amount of 
capital. Many oil producing, and' non-producing developing 
nations, will be left far behind as the industrialized 
nations modernize their energy programs in the next thirty 
years. The new dependency will be a technological dependency 

The effects of technological dependency are already 
being* Felt today. As Jack Barkenbus reports, "the major 
fission technology suppliers today, the United States, the 
Federal Republic of Germany, and France, have already 
" imposed a de facto embargo on the' export of fuel enrichment 
and reprocessing technologies (to further nuclear weapon 
•nonprolif eration kirn's). . The third world outcry against this 
policy has been intense but with little e££€ct. "' 
Increased moves in the direction of use of non-fossil fuel 
energy alternatives could mean, according to Barkenbus, "that 
many third world nations, attempting now to break the . 
shackles of their economic dependency^with- the major powers , 
would be dealt a serious setback. This would of course be 

i . - - ■ 

in addition to their current dependency on increasingly 
higher priced oil." 39 Although oil prices have dipped in 
the spring of 1983 one finds that developing nations are 
still in financial predicaments due to the high pi)iee of 
imported energy. 

y It has been argued that a major solar program on a 
global scale will probably not make third world nations 
significantly less dependent on foreign suppliers and teeh- 
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nolpgy bVer the next 50 years. ' Most developing nations have 

not indicated a great deal of interest in advanced solar 

technologies. Even with a high level of interest, the costs 

are significant since* 

the high-technology features of solar energy that is,_* 
solar cells , elecftrical controls , and_ heat engines — will 
only be manufactured in -the technically advanced nations 

-for quite some 'time. The maintenance and repair of solar 
devices rn^ay not require as sophisticated a technical 
inf r astruc ture as nuclear energy^ Past history _^(Jicates , 
however, that the successful transfer of technology, from 
one society to another does not occur automatically 6ut 
needs to be carefully integrated within host societies.. 
Not all solar derived energy in the developing world, of 
course, need be obtained from high technologies., Biogas 
and biomass technologies could provide rural communities 

•with sufficient quantities of energy. Increased 
urbanization witlHn the developing nations, however, will 
mean that these appropriate technologies of today are 
likely to become increasingly inappropriate in -the ; 
future. 40 

As has been indicated throughout this paper, development 
of new- and renewable energy sources for developing nations is 
essential for , their long-term future. The appropriate tech-^ " 
nologies should be deemed ''appropriate" by the developing 
nations and not *3ust by the industrialized nations. However, 
bilateral and institutional cooperation is imperative. In 
addition, private assistance, in the form of technology 
transfer, -by private corporations would be very beneficial. 
Ail of this costs money. 'As nations have become more careful 
with their foreign aid, the question of funding energy 
development programs must be addressed. 

The Nairobi program of action included proposals for 
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financing. The United States has , opposed any new allocation ( 
of ; funds to carry on the program, while the Group- of 77 

«* £ * 

nations have demanded that "additional" and "adequate" fUnding 
of developmeAt programs called for under UNCNRSE be prepared, 
The nations of the European community support the Gro.up of 
77 notions of financing. But the United States has maintained 
its stance by saying that it has provided sufficient funds N 
.through the U.S. Agency for International Development and 
through U.S. agencies. , 

Nonetheless, financing for energy projects has been 
found. During the period 1975-1980, the U.N. Development Pror 
gram distributed $91 million for alternative energy develop- 
ment programs, of which 25 percent came from the U.S. 
Furthermore, the- World Bank's energy lending totalled $2.3 
billion during 1981. Gut of that total, over $1.0 billion 
(or 40 percent) was used for "policy % arid planning assistance 
to developing countries in new and renewable sources 
energy" 42 of which "the Bank allocated $750 million for 
hydroelectric projects and $300 million for biomass energy 

projects, including fuelwoods. , Over the next 5 years .t 

'i 

Bank plans to lend about $1 billion for fuelwoad project: 

that would support i million hectares (2.47 million acres) 

____ __ ■ 43 

of reforestation in more than 50 countries." 

The future can be much brighter for developing nations 

if the institutional approach ean be stressed further. And 

additional financing by the World Bank would be the most 




reasonable path to pursue to fund the needed 'projects in the 
developing nations. During the current worldwide recession 
it is not feasible to expect private international banks to 
fund such loans. ; " * • ■■ . 

Many questions are still unanswered concerning the 
energy problem. Perhaps the governments of tlje world will 
truly act responsibly to encourage international cooperation, 
especially the transfer of technology as appropriate for 
each nation. 
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